Pokhara Sub-Metropolitan City is one of the rapidly urbanizing cities of Nepal. This piece of writing analyzes the urbanization trend and transition of cultivated land in Pokhara in the time period of 1977, 1990, 1999 and 2010. Large amount of cultivated land has been transformed into other landuse classes, mainly to urban, in the past 33 years. This paper presents the process of the continuous loss of agricultural land and urban development in Pokhara by utilizing remote sensing and GIS which concludes that urbanization and high population rise as the vital agents behind the loss of farmland of the area. Landsat satellite image have been used for the analysis of land use/land cover change. Supervised image classification has been applied to classify the images to different land use categories. Six land use classes are identified: Urban (Built-up), water body, open field, forest cover, cultivated land and sandy area. Urban and industrial areas are very much enlarged and cultivated and open field area considerably decreased during the study periods 1977 to 2010. In 1977, urban area had covered 6.33% but it increased to 51.42% in 2010 whereas cultivated land had decreased from 60.73% to 20.27% in same period.
Introduction
The last century has experienced dramatic urban expansion. The cities of the third world have been growing at an unprecedented rate. The number of people living in cities in developing countries has at least quadrupled during the second part of the twentieth century. There has been a trend toward the formation of large metropolises or urban agglomerations (WDR, 1999 , Waibel, & Schmidt, 2000 . The conversion of agricultural land into urban land uses in the urbanization processes has become a serious issue for sustainable urban development in the developing countries (Li & Yeh, 2000) . Urbanization is a positive outcome of social, economic and political development (Rimal, 2011) .
Urbanization is a process of increase of modernization system which modifies the socioeconomic activities and revolutionizes the land use practice according to time frame (Rimal, 2011) . Although urbanization is the driving force for modernization, economic growth and development, there is increasing concern about the effects of expanding cities, principally on human health, livelihoods and the environment. The implications of rapid urbanization and demographic trends for employment, food security, water supply, shelter and sanitation, especially the disposal of wastes (solid and liquid) that the cities produce are staggering (UNCED, 1992) .
Urban expansion necessarily entails the loss of cultivated lands. How much cultivated land will be consumed by urban expansion and what are the policy implications? Global data on the expansion of cities into cultivated lands are only starting to become available, so the answer to this question at the planetary scale must be exploratory and tentative.... the loss of cultivated lands by 2050 amount to 5.7 percent of the total land under cultivation in 2000. Some regions can be expected to lose higher shares: Southeast Asia may lose more than 10 percent of its cultivated lands; Western Asia and North Africa, close to 10 percent; South and Central Asia, 8 percent; and East Asia, close to 7 percent. Though these losses could be considered worst-case scenarios, they offer quite realistic orders of magnitude of how much new land will need to be put under cultivation to meet projected food needs. (Angel, 2012) . Several studies have investigated the ramifications of exurbanization. The most notable of those studies investigated the effects of exurbanization, concluding that it let to loss of productive agriculture land, open space, and wildlife habitat (Platt, 1985; Diamond & Noonan, 1996; Beatley & Manning, 1997; Sorensen, Greene, & Russ, 1997; Riebsame et al., 1994; Rome, 1998; Waldie, 2000; Heimlich & Anderson, 2001; Theobald, 2002 , Shaker & Ehlinger, 2007 . In an era in which the majority of the world population lives in cities, the food and agriculture industries are evermore unsustainable, and urban slums are rapidly expanding, it is becoming crucial that city governments work to ensure food security for their citizens (Gittleman, 2009) . Because of the overflow of the mass in the city and the nearby areas, huge cultivated lands, water body, open fields and forest areas have been turning into settlement areas.
Remote sensing techniques can provide information about land cover with a high level of detail as well as high temporal frequency and has already shown their value in mapping urban areas (Herold et al., 2003; Jürgens, 2001 Jürgens, & 2003 Maktav et al., 2005; Taubenböck et al., 2009 Taubenböck et al., & 2010 . Besides the observation of a status at a particular time, remote sensing provides also the possibility to observe the development of an investigation area by change detection (Lillesand & Kiefer, 2004) . Spatiotemporal analysis using time series of remote sensing data enables the derivation of urban footprints, thus to monitor and quantitatively describe the urban structure and development (Herold et al., 2003; Lucas et al., 2007; Taubenböck et al., 2009 Taubenböck et al., & 2010 . Government agencies, including those involved in urban and regional planning and academic researchers in urban studies have greatly expanded the scope and possibilities for application of GIS to urban issues and problems (Kaplan, Wheeler, & Hollowey, 2004 ).
In the last few decades, a substantial growth of urban areas has occurred worldwide. Population increase is one of the most obvious agents responsible for this growth (Araya, Cabral, 2010, ) . It is very interesting that the world urban population increase from 0.73 billion (28.8%) in 1950, 1.51 billion (37.2 %) in 1975, 3.42 billion (50.1 %) in 2009, 4.54 billion (56.6%) in 2025 and 6.29 billion (69 %) by 2050 (UNDESA, 2010) . By the middle of 2009, the number of people living in urban areas, more than 50% (3.42 billion) had surpassed the number living in rural areas (3.41 billion) and since then the world has become more urban than rural. Northern America, Latin America and the Caribbean, Europe and Oceania are highly urbanized. According to the report 70.2 percent people are living in urban in Oceania, 81.9 percent in Northern America, 79.3 percent in Latin America and the Caribbean, 72.5 in Europe, 41.7 in Asia and 39.6 in Africa respectively. Urbanization is expected to continue rising in both the more developed and the less developed regions so that, by 2050, urban dwellers will likely account for 86 percent of the population in the more developed regions and for 66 percent of that in the less developed regions. According to the expected result, 64.7% population in Asia and 61.6% population in Africa will have been settled in urban in 2050. Similarly, 90.1% in North America, 88.8% in Latin America and the Caribbean, 84.3% in Europe and 74.8% population in Oceania is expected to be urban by 2050 (UNDESA, 2010).
In 2010, 43% of the Asia and the Pacific population lived in urban areas, the second lowest urban proportion of a region in the world; however, in the last two decades the Asia-Pacific urban proportion has risen by 29%, more than any other region. However, it has the second fastest urban population growth rate, at an average of 2.0% per annum (2005) (2006) (2007) (2008) (2009) (2010) . Currently, Africa is the least urbanized region and has the highest urban population growth in the world, at an average annual rate of 3.5% (2005) (2006) (2007) (2008) (2009) (2010) . Across the Asia-Pacific region, the urban proportion and urban population growth rates vary dramatically (ESCAP, 2011) .
In the 18th century, urban centres in Nepal were developed mainly in Kathmandu valley. After the unification of Nepal (1968) , Pokhara, Butwal, Tansen, Ilam etc. were emerged as the trade centres outside Kathmandu valley. Most of them were developed at the break-of-bulk points along the Indian and Tibetian trade routes. Consequently, different level of administrative centres developed at the strategic locations and supported for this growth of higher-level urban centres (Blaikie et al, 1982; Poudel, 2008; Rimal, 2011) . The number of urban centers in Nepal grew from 10 to 95 between the years 1952/54 and 2011. Central Bureau of Statistics has released the preliminary result of the national population census 2011 on September, according to the statistical report the urban population of Nepal increased from 2.9 percent in 1952/1954 to 17 percent in 2011. Likewise the rural population of Nepal decreased from 86 percent in 2001 to 83 percent in 2011. Only 61 among the 75 districts of the country had municipal areas in 2011, while the urban population increased from 0.23 million to 4.5 million (this increased urban population refers only in terms of the previously declared 58 municipalities), that is an increase by a factor of 19 times in the same period (CBS, 2011) . Change in demographic process has large impact on land use change. Fertility, mortality, migration, household structure as well as labour availability play the vital role in land use change and urban development (KC, 2003; Rimal, 2011) . Continuous migration from rural areas to urban areas largely contributed to rapid urbanization of Nepal. Urban development has enlarged the modification of natural resources and has changed land use and land cover patterns. Due to the massive urbanization, the dense forests are being barren. The cultivated land is being converted to the jungle of concrete. Industrial sites are distributed irregularly. Due to the access of every infrastructure development and facilities as well as the chances, the attraction of the people towards the city is high. Highly productive areas are commercially plotted into small acres.
The group on land market buys a large acre of land, plot it into smaller pieces and sell it. The people in the foreign employment also invest upon the land pieces in the city area. The villages are turning bare where as the cities are becoming the massive crowds. High rate of migration, high birth ratio, unbalanced distribution of population are some of the causes of urban population increase. Thus, agricultural land is declining and food scarcity in the near future is predictable. Natural resources are rapidly being destroyed as a result the physical/natural environment has been decaying every day. In Nepal, the dramatic effects of rapid urbanization are very clear in the cities and peri-urban areas. As the cities expand, the main zone of direct impact is the peri-urban area, and those living in the peri-urban interface face many new challenges and opportunities in meeting their needs and accommodating the by-products of the urban populations. In many developing countries, it is rural poverty that drives people from the rural areas into the city in search of economic possibility, food, shelter, advanced life style and education. Several causes are responsible for the urban development of any area. Government plans and policies also promote urbanization process indirectly. Even the categorization of the areas as urban, metropolitan, sub-metropolitan, rural also affects the distribution of facilities and the flow of people. In Nepal, most people move into the urban areas because they are 'pushed' out by factors such as the lack of physical infrastructure, public service accessiblilty, economic opportunity, population growth, land market, globalization, political situation , government plan and policies and tourism activities in the rural areas or because they are 'pulled' into the urban areas by the advantages and opportunities of the city including all public service accessibility. This article has presented the historical urban growth phenomenon, population grwoth and the decay of the agricultural land of Pokhara sub-Metropolitan city.
Method and Materials

Study Area
Pokhara is a beautiful and historical town of Nepal which was made town municipality in 1962. Designation of Pokhara as the headquarters of the Western Development Region of Nepal in 1972, contributed to upgrade Pokhara municipality in the present status of sub-metropolitan city in 1995 with 18 wards. The sub-metropolitan city shares its border with Lekhnath Municipality, Kahun and Arwa village development committees in the west, Armala, Chhahrepani, Lamachaur and Hemja VDCs in the north and Kristi Nachne Chaur, Nirmal Pokhari and Bharat Pokhari VDCs in the south. Pokhara sub-metropolis lies in the broad valley of Seti River covering an area of 55.31 sq.km (some study shows 56 sq.km ) located on the southern foot of the Mt. Annapurna and Mt. Fishtail Himalayan region 83° 58' 30" to 84° 02' 03" east longitudes and 28°10' north to 28°16' north latitudes. Fewa Lake and Seti River have drained the city. Seti River dissects it into two parts. Enchanting natural beauty and its unique social and cultural heritage are responsible for the present development of town. Pokhara is a remarkable place for natural beauty at an elevation ranges from 627 meter to 980 meter above the sea level. This city is ever known as a real paradise in Earth. Humid sub-tropical monsoon with hot and wet summer and cold and fairly dry winter is found here. The valley is filled with swift flowing river and dotted with clear gleaming lakes. Being the regional headquarters of western region and the second tourist center after Kathmandu; it has attracted a large population from the surrounding areas. It accounts for the highest growth rate of population among the designated towns in the country. The appropriate landscape, suitable topographic condition, favorable climate and the natural beauty fall under physical condition of a place to attract the people towards it. The urban area has the good access of public service which refers to the physical and social infrastructure of any place. Good educational institutions, hospitals governmental offices, diplomatic missions and the important complexes and buildings are centered at the city due to which people shift to these area by leaving the rural villages temporarily or permanently. Pokhara sub-metropolis is selected as the study area because of its rapid process of urbanization and fast change in land uses. For this study, land use/land cover maps and topographical maps of the study area were necessary. Possible latest topographic maps of the region were acquired. First, 1977 data are obtained from land use maps the scale of 1:50,000 compiled from ground-verified aerial photographs (1:50,000) by the Land Resources Mapping Project (LRMP), a collaboration between His Majesty's Government of Nepal (HMGN) and an external consultant (Kenting Earth Sciences Ltd, Ontario, Canada). Topographical map the scale of 1: 25000 has been used for the analysis of images was published by Survey Department, government of Nepal on the dated of 1998 Pokhara. The map is based on the aerial photograph at the scale of 1:50000 taken in 1996.
The IDRISI GIS Taiga version has been used for the analysis of image. According to the land use classification scheme unsupervised and supervised approach with the maximum likelihood parameter (MLP) system was applied to improve the accuracy of the land use classification for the images for all four dates (1977, 1990, 1999 and 2010) . In attempting to develop a classification system for use with remote sensing techniques that will provide a framework to satisfy the needs of the majority of users, certain guidelines of criteria for evaluation must first be established (Anderson et al., 1976) . The classification system utilized in this study is a slightly modified classification system for remotely sensed data as recommended by Anderson et al. (1976) . For simplicity, six types of land use classes: Urban/Built-up, water body, open field, forest cover, cultivated land and sandy area were selected for the study. Classification accuracy assessment is a general term for comparing the classification of geographical data that are assumed to be true to determine the accuracy of the classification process. A total 150 stratified random sampling points were created for the accuracy of classification. The supervised classification 2013 accuracies of 85.0%, 81.08%, 83.33%, and 83.88% were achieved for the years, 1977, 1990, 1999 and 2010 respectively.
3.Result and Discussion
Urbanization trend and Decline of Cultivated land of Pokhara
In the early period, Pokhara was essentially a market center situated in the broad valley of Seti and its tributaries. Because of the strategic location between mountain and Terai (plain), it became an important staging point between east-west and the Trans-Himalayan trade route (Gurung, 1965; Poudel, 2008; Rimal, 2011) . The history of Pokhara city begins with the periodical religious gathering during the medieval period and permanent bazaar (market Places) after the unification of Nepal in 1768. Enchanting natural beauty, tourism activities and its unique social and cultural heritage are responsible for the present development of town Population of Pokhara sub-metropolis. The population is 156312 (census, 2001) with 79563 male and 76749 female and total number of house hold is 37305. People have been flowing highly in the city area of Pokhara and the valuable farmlands are almost destroyed and used for the settlement. A huge mass in the city consists of the migrants and the immigrants from the rural poor and contribute to the rapidly growing low income which results in adequate financial crisis and famine. Food security, homelessness and poverty, economic instability and low income are some of the consequences of agricultural land declination due to the massive urbanization. The rapid urban development and the decay of agricultural land also results in the population increase, homelessness, food insecurity, low income, environment pollution and climate change. The ratio of local agricultural production has lowered down and the price of such stuffs have been rising very high. Table 1 and figure 2 give the detail information of population distribution of Pokhara sub-metropolitan in 2001. The population of Pokhara sub-Metropolitan (Table 2, 
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In this cha urban grow analyzed t subject is landuse cla Remotely the periods city area. , 1977-1990 According to the transition [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] 3.2.2 Land use change in Pokhara, 1990 Pokhara, -1999 Mentioned transition table 6 (1990-1999) shows that urban area developed from various other land use classes. Due to the sufficient public accessibility, more people are attracted in Pokhara. During this period, 0.27 km² urban areas changed into water body, 0.17 km² area has been transformed into open field, 0.03 km² area converted into forest, 2.05 km² in cultivated and 0.14 km² in sandy area. In the same period, 0.37 km² area converted into urban from water body. Water body and forest cover area have been changed in minor ratio. Open field has converted into urban by 0.37 km². Likewise open area has been converted into water by 0.08 km² and it transformed 1.38 km² in cultivated land. But 9.19 km² cultivated land transformed into urban land alone, 0.62 km² altered in water, 0.72 km² in open field, 0.21 in forest and 1.46 km² in sandy area in 1990 to 1999. Sandy area declined and changed into other land use classes whereas 2.02 km² area remained as it was. Table 6 . Land use transition in km² (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) 3.2.3 Land use change in Pokhara, 1999 Pokhara, -2010 According to the transition According to the analysis, more than 10 km² urban has been increased and same portion of cultivated land decreased in this period. Political movement and public security are the two main driving factor of urban development of these ten years. Pokhara has become high destination of tourism activities in present year. Development of tourism industry is another attraction factor of people from outer part of the city. 
Conclusion
In this article, an integrated approach combining remote sensing and GIS techniques was applied to quantitatively characterize the patterns of land use and cover change (LULC) and examine the relationship between urban population growth, land use dynamics and the transition of farmland to the urban built up since 1977 to 2010. The use of remotely sensed data showed that Pokhara has had a significant change in land use cover over the last 33 years and high rise of the settlement field. In course of the research of the fast growing city of western Nepal, Pokhara, urban/Built-up, water body, open field, forest cover, cultivated land and sandy area were found the pattern of land use land cover change from the images of 1977,1990, 1999 and 2010 . Central part of city area has dense settlement and western part of city area covered by beautiful Lake Phewa. Likewise, open field area is located in eastern part of city which is purposed for the new airport. Dramatic changes in land use and land cover have occurred, with loss of open field and cropland to urban use. The people from the rural areas and the nearby districts shift to the urban centers for the various reasons. As a result, the settlement of the core and the periphery areas of urban gets thickened. People center themselves in such areas and the cultivated land in the city areas converts to the urban builtup in no years. Population in the city area is growing rapidly. The villages are turning bare where as the cities is becoming the massive crowd. High rate of migration, high birth ratio, unbalanced distribution of population are some of the causes of population increase. Not only the city but also the nearby area starts getting urbanized. It causes land use and land cover change and the decay of farmland.
The attraction of people towards the urban area is high and the ratio of land use and land cover change is increasing every day. Urbanization is based mainly in the social development with the specification and characteristics in the specific subject matters such as physical infrastructure development, economic and commercial development which directly contribute to the loss of cultivated land.
To cope up the food demand of the urban area, there is the alarming need of the balance between the urbanization and the proper consumption of the cultivated area. We need to utilize the uncultivated and undercultivating areas to the fullest. The fertile barren lands need to be explored out for the cultivation and the unfertile area should be developed for the settlement. In order to rise the living standard of the people along with the reduction of poverty, the well managed urbanization process and the urban agriculture is essential. For the sustainable development and food security, the government needs to make the intensive study in the collaboration with the national economists, geograpers, planners and the government officials. Protection measures, more strict urban plans and policies are essential for the protection of the arable land and well managed urbanization process.The decentralized plans and policies, rural area development package programmes, well managed urban settlement etc can be some helpful www.ccsenet.org/jas Journal of Agricultural Science Vol. 5, No. 1; 2013 concepts to assist in managing the urbanization. In terms of physical infrastructure development of the city area, fixed scientific measures should be strictly brought into action. So, it is wise to declare the unproductive and bare areas as the industrial and utilize the productive land for harvesting. Similarly, certain areas should be marked as the residential areas with the proper access of the basic daily needs. Declaring any city or place alone cannot assist in improving the condition but the empowerment of the rural areas through the local governance and good governance, remote areas can be brought into the mainstream of development which also supports in controlling the flow of migrants to the urban areas. The criteria of being urban should be modified. The need of providing the basic needs and requirements and uplifting the miserable situation of the urban areas is of most importance.
